Borate ion-assisted stabilization of beta-galactosidase from Aspergillus oryzae by polyhydroxy compounds in water-miscible organic solvents.
The stability of beta-galactosidase from Aspergillus oryzae in water-miscible organic solvents in different buffers at various pH values ranging from 4.6 to 8.0 was studied. The stability of the enzyme in all six organic solvents studied was dependent on pH and on the type of buffer ions present. At a given pH, destabilization by organic solvents was highest in sodium borate buffer. The destabilization of beta-galactosidase by these solvents could be reversed by addition of sugars or polyhydroxy compounds exclusively in sodium borate, suggesting a role of borate ions in stabilization. A similar effect of addition of mannitol was observed on deactivation of beta-galactosidase by N, N-dimethylformamide (DMF). Exclusively in sodium borate, at pH 8.0, the addition of mannitol (0.02 M) not only prevented the deactivation by DMF (8%, v/v) but increased the enzyme activity to the level at its optimum pH. Since beta-galactosidase from Aspergillus oryzae is a glycoprotein, complexation of the borate ions to the carbohydrate part may result in change in protein conformation, which, without leading to denaturation or inactivation of the enzyme, may facilitate interaction of the organic solvents with the enzyme leading to its denaturation. Such a denaturation is probably prevented by addition of polyhydroxy compounds, which appear to compete favorably with the carbohydrate moiety of the protein in complexing with borate ions. This should result in the enzyme regaining its native conformation.